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Hepatocellular carcinoma (HCC) accounts for more than five percent of all 
cancer cases and is the third leading cause of cancer mortality worldwide. The 
extremely poor prognosis of patients with HCC is mainly due to the high frequency of 
tumor early metastasis, which leads to the lose of opportunity for surgical resection. 
Metastasis is a complex process that finally causes the cancer-related death. 
Transformation of cells to a fibroblastic phenotype is the first step for the cancer cells 
to successfully metastasize. Accumulated evidences have suggested that the induction 
of epithelial to mesenchymal transition (EMT) plays a critical role in cancer cell 
transformation and progression.One of the signaling pathways to regulate EMT is 
Wnt signaling pathway.Activated Wnt can promote cellproliferation, deficiency of 
epithelial and dedifferentiation.Wnt signaling relates to EMT in several cancer types 
such asbreast，gastric，cervical and so on.At present,the relationship betweent Wnt 
signaling with EMT in HCC is unknow, and the underlying molecular mechanism in 
HCC is not completely defined. The Wnt signaling either not play a part in EMT or 
play a particular regulate in HCC.As one of the important factors regulate the function 
of hepatocellular, many researches have identified that HNF4a is a key regulator of 
both hepatocyte differentiation during embryonic developmentand maintenance of 
differentiated phenotype of mature liver .Downregulation this gene has relate with 
cancer in liver,and result in cell proliferation, deficiency of epithelial and 
dedifferentiation which adverse with Wnt signaling pathway. Our researcher focus on 
whether HNF4a has been regulated during Wnt signaling induced  EMT in HCC cells. 
To validate the problem on the biological function of  Wnt signaling regulates 
HNF4a during its induce EMT in HCC cells and the involving molecular 
mechanism,we use diverse of methods incluing moleculecular and cellular technology. 
First of all, We depleted Wnt activity by enforced expression of a dominant negative 
TCF4 (dnTCF4) which lacks the β-catenin binding domain inhepatic cells ,found Wnt 
ablation induced a change from spindle- like mesenchymal morphology into epithelial 
morphology .Then we found consistent with the phenotypic change associated with 















concomitant with a down regulation of mesenchymal  marker Vimentin,  and the EMT 
related Wnt target genes Axin2、Snail and Slug has also reduce which declare the 
positive relationship between Wnt and EMT in HCC cells. The further researches 
have demonstrated that Wnt signaling negatively regulates HNF4α through Snail and 
Slug occupyed the E-BOX of HNF4α promoter .Finally, we found the relationship 
between Wnt signaling and HNF4a is when one up then the other down which suggest 
a double-negative feedback loop between Wnt signaling and HNF4α in HCC cells. 
 








































第一章   前言 
1.1 EMT 概述 





















细胞标记通常被 EMT 的研究者们作为肿瘤细胞发生 EMT 进程的标记，例如 E-




















信号通路激活多个 EMT 相关转录因子，如 Snail（Snail1），Slug（Snail2），
Twist， EF1/ZEB1,SIP1/ZEB2, 和 E47 ，这些因子或直接或间接地抑制 E-
cadeherin的产生[10]。并促进 Vimentin等的表达，从而使细胞经历 EMT转化。 
 
 
图 1.1  与 EMT进程相关的标记分子 
 
1.1.3 调控 EMT的转录因子 
上皮质细胞转化为间叶质细胞需要在形态、细胞架构、黏附以及迁移能力
上发生改变。通常采用分子标记物来鉴别 EMT，如 N-cadherin、Vimentin 的激
增，细胞核定位因子 β-catenin和转录因子 Snai1（Snail），Snail2（Slug），




















与 E-box序列结合，下调 E-cadherin和 β-catenin 等黏附连接蛋白表达，激活间
质标记物，从而引起 EMT[12]。Min等[13]证实,在 EMT的发生和维持的过程中，
NF-κB是必需的，抑制 NF-κB，可以阻止 EMT的发生；相反的，激活 NF-kB
则可以促进上皮细胞向间质细胞转变。核因子-κB ( nuclear factor kappa B，NF-
κB )可与 Vimentin基因启动子调节序列结合，促进 Twist表达， 诱导 EMT发生。
NF-κB 可以上调 ZEB1( zinc finger E-box binding homeobox 1) ，ZEB-1 可抑制多





Snail 促发了上皮细胞向间充质细胞转变( EMT) ，促使它们各自从原条与神经管
分层。Snail属于锌指转录因子家族，这个家族包括 snail1 ( Snail ) , snail2 ( Slug ) 
和 SIP1 等。Snail和 Slug通过与 Smad 相互作用蛋白( Smad-interacting protein-1, 
SIP1)竞争性结合 E-cadherin启动子区的 E-box序列，抑制 E-cadherin、Occludin
等的表达，上调 FSP1、vimentin 和 Rho 等表达，导致细胞和细胞间连接减少，
最终促进肿瘤细胞的侵袭转移从而诱导 EMT的发生[17]。 






























Slug、Twist 都可以结合E-cad 启动子区的E-box (CAGGTG)，在转录水平上抑制
E-cad 的表达[12]。 
1.1.5  EMT与肿瘤发生 
EMT 的发生涉及多种信号转导通路,与诱导因子、转录因子及微环境等有关。
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